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Pericardial Tamponade
and Large
Pericardial Effusions

Causal Factors and Efficacy of Percutaneous
Catheter Drainage in 50 Patients

In 50 patients treated from January 1998 through March 2002 for pericardial effusion
and tamponade, we retrospectively investigated the efficacy of percutaneous place-
ment of an indwelling pericardial catheter guided by 2-dimensional echocardiography
and fluoroscopy. We also investigated causation.

In 80% of the patients, we were able to determine specific causes through clinical,
serologic, and cytologic investigation: cancer in 15 patients, chronic renal failure in 11,
systemic lupus erythematosus in 2, rheumatoid arthritis in 2, Dressler syndrome in 2, tu-
berculosis in 1, blunt chest trauma in 1, purulent pericarditis in 1, and probably viral peri-
carditis in 5. No specific cause could be determined in 10 patients (20%). We did not
observe any complication due to the procedure. Two patients died during hospitalization.
After hospitalization, 9 patients with metastatic cancer died within 3 months. A 2nd per-
cutaneous drainage procedure was required in 2 cancer patients. Recurrence of pericar-
dial effusion and tamponade and the requirement of pericardiectomy occurred in 2
patients with perfusion of unknown cause and in 1 patient with perfusion due to rheu-
matoid arthritis. Histologic examination of pericardial tissue in patients with idiopathic
disease showed fibrinous pericarditis but no causal factor. In the group with idiopathic
pericardial effusion, 2 patients with multiple mediastinal lymphadenopathy underwent
mediastinal exploration, biopsy revealed nonspecific lymphadenitis and fibrinous peri-
carditis.

In patients with large pericardial effusions and tamponade, the specific cause was in
most cases already known or obtained by initial clinical and laboratory investigation.
Sufficient cardiac decompression was achieved by percutaneous pigtail catheter drain-
age. (Tex Heart Inst J 2004,31:398-403)

ericardial tamponade, a life-threatening condition caused by the accumula-

tion of fluid in the pericardial sac, is treated by drainage."” Surgical place-

ment of a subxiphoid tube is the preferred technique for draining a small
amount of effusion in patients with quickly developing pericardial tamponade,
such as those with acute traumatic hemopericardium.* For patients with massive
effusion and slowly developing pericardial tamponade, there are 2 principal meth-
ods: percutaneous catheter drainage and surgical tube drainage.”

The infrequency of effusive and compressive pericardial disease limits the feasi-
bility of large, randomized studies to compare the effectiveness of treatment strate-
gies.” The choice of drainage method depends on the cause of the effusion, the
patient’s general health, the physician’s experience and preference, and the facilities
available. Because the management of cardiac tamponade is governed to such a
large extent by institutional practice, it remains controversial.

The causes of pericardial effusion change over time. At the time that we under-
took this review, no causal evaluation of pericardial tamponade had been performed
recently in a developing country. Moreover, our ability to determine specific causes
in patients who had no apparent underlying disease was unknown, without access
to pericardial tissue biopsy specimens.

A major risk of percutaneous pericardiocentesis is laceration of the heart, coro-
nary arteries, or lungs. If needle pericardiocentesis is performed at the bedside
without echocardiographic guidance or hemodynamic monitoring, the risk of life-
threatening complications is as high as 20%." Echocardiograpic guidance increases
the success rate of pericardiocentesis by reducing these complications.®
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We report our experience with a series of 50 pa-
tients who presented with large pericardial effusions
and tamponade and underwent placement of an in-
dwelling catheter by echocardiographic and fluoro-
scopic guidance. We set out to answer the following
questions: 1) Can clinical, serologic, and cytologic
evaluation of patients determine the specific cause of
tamponade? 2) What is the role of pericardial tissue
biopsy in determining causation? 3) Is pericardial
drainage with a catheter both safe and therapeutically
sufficient?

Patients and Methods

This retrospective review was carried out at Akdeniz
University Hospital. From January 1998 through
March 2002, we performed percutaneous catheter
drainage treatment in 50 patients who presented with
massive pericardial effusions complicated by pericar-
dial tamponade. Initial puncture of the pericardial
cavity was performed under echocardiographic guid-
ance. Placement of catheters by means of the Sel-
dinger technique was controlled fluoroscopically in
all procedures. There were 16 females and 34 males.
The mean age was 51 £ 17 years (range, 12—80 years).
Patient follow-up was performed for a median of 18
months (range, 3 months to 3 years).

The diagnosis of evident pericardial effusion was
established echocardiographically by determining
whether the echo-free space (representing pericardial
fluid) surrounding the heart was more than 10 mm
deep in front of the right ventricle and beyond the left
ventricle (Fig. 1). Pericardial tamponade was diag-

Fig. 1 Subcostal echocardiographic image of pericardial tam-
ponade: the echo-free space (representing pericardial fluid)
surrounding the heart is more than 10 mm deep in front of the
right ventricle and beyond the left ventricle. Note the com-
pression of the right ventricle in diastole.

RV CO = right ventricular collapse
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nosed by observing compression of the right ventricle
in diastole by echocardiography, in the presence of
tachycardia (heart rate >100 beats per minute) or pul-
sus paradoxus (>10-mmHg decrease in systolic blood
pressure on inspiration)."

We excluded patients with pericardial tamponade
due to a small amount of effusion or to localized peri-
cardial effusion. In addition, we excluded patients
who developed pericardial tamponade after surgical
intervention or cardiac catheterization procedures,
and patients who developed tamponade due to me-
chanical complications of an acute myocardial infarc-
tion, such as rupture.

All patients were transported to the catheteri-
zation laboratory after diagnosis of pericardial
tamponade. Patients were kept in a semi-sitting
position by supporting their backs. The optimal
puncture site and the direction for pericardio-
centesis were determined by 2-dimensional (2-D)
echocardiographic guidance. The transducer local-
ized the pericardial fluid,” and pericardial punc-
ture was performed under sterile conditions with
an 18-gauge needle (continuously aspirated during
the puncture). After the pericardial space was
reached, a soft-tipped 0.038 guidewire (Terumo;
Tokyo, Japan) was passed and the needle removed.
The location of the wire was confirmed when a
loop formed within the pericardium. A 7F Cor-
dis introducer sheath (Johnson & Johnson; Mi-
ami, Fla) was placed in the pericardial space over
the soft-tipped Terumo guidewire. A multiholed
(end-and-side) soft 7F pigtail catheter was ad-
vanced into the pericardial sac, inside the introduc-
er sheath and over the guidewire. The guidewire
was then removed, and the pericardial fluid was
suctioned from the catheter tip into a reservoir,
through a closed drainage system. The catheter was
left in the pericardial space for at least 72 hours.
During suction, echocardiography was performed
twice a day, and the amount of drainage was ob-
served. We administered sulbactam plus ampicillin
intravenously (1.5 g, 4 X per day) before the punc-
ture and during drainage.

The catheter and sheath were removed when the
pericardial fluid was completely or almost completely
emptied as determined by echocardiography (the re-
maining fluid was less than 5 mm in depth both at
the anterior and posterior sites) and, simultaneously,
the drainage volume decreased to less than 100 cc per
24 hours.

Specimens of the fluid were sent for chemical and
cytologic study, for culture, and for Ziehl-Neelsen
staining. Thoracic and upper-abdominal computed
tomographic and upper- and lower-abdominal echo-
cardiographic examinations were performed in all pa-
tients.
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Results

Procedural Success and In-Hospital Outcomes

We evaluated procedural results of the 50 patients. In
all patients, pericardial puncture was performed via
the subxiphoid region. Puncture was achieved on the
Ist attempt in 40 patients, and 8 patients required a
2nd or 3rd attempt. Four or more attempts to punc-
ture were needed in only 2 patients. No patient
required surgical intervention because of a failed
puncture. No early complication of pericardial punc-
ture, such as cardiac perforation, ventricular fibrilla-
tion, or pneumothorax, was observed. There was no
death as a consequence of the procedure.

The average volume of pericardial fluid drained was
1,450 + 280 cc. For all patients, the amount of fluid
drained on the 2nd and 3rd days was less than 100 cc
and 50 cc, respectively. No fever, infection, or hema-
toma was observed during follow-up.

The macroscopic appearance of the drained materi-
als was serous in 12 patients, hemorrhagic in 37 pa-
tients, and purulent in 1 patient. Biochemical analysis
revealed that all specimens were exudates according to
Light’s criteria (pericardial-plasma protein ratio >0.5,
pericardial-plasma LDH >0.6, or pericardial fluid
LDH >200 U/L) The mean LDH (lactic dehydroge-
nase) level of the pericardial fluid was 1,952 £ 1,207
U/L, and the mean total protein level was 4.9 = 1.3
g/dL; the ratio of pericardial protein to plasma pro-
tein was 0.71 £ 0.12.

Causal Evaluations

Frequent Causes of Effusions. Malignancy, uremia,
and possible viral infections were the most common
causes of large pericardial effusions and cardiac tam-

ponade (Table I).

TABLE I. Underlying Causes or Condition of Pericardial
Tamponade in 50 Patients

No. of

Cause Pts. (%)

Cancer 15 (30)
Uremia 11 (22)
Virus (probable) 5 (10)
Connective tissue diseases 4 (8)
Dressler syndrome 2 (4
Tuberculosis 1 (2
Purulent pericarditis 1 (2
Trauma 1 (2
|diopathic disorder 10 (20)
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Malignant pericardial effusion was found in 15 pa-
tients (30%): 11 patients (22%) had pericardial tam-
ponade during the course of their known cancers. In
the other 4 patients (8%), pericardial tamponade was
the 1st manifestation of the disease, and causal inves-
tigations revealed the cancer.

Uremic pericardial effusion was found in 11 pa-
tients (22%); all of these patients had been in routine
dialysis.

Viral pericarditis was the probable cause of pericar-
dial effusions in 10% of all cases (5 patients). The di-
agnosis of viral pericarditis was assigned when the
patient had a history of upper respiratory tract infec-
tion within 15 days before the onset of tamponade
and when other causal factors could be excluded.

Infrequent Causes of Effusions. In 2 patients, peri-
cardial effusions were due to systemic lupus erythe-
matosus. Diagnoses were confirmed by anti-DNA
positivity. The other 2 patients with pericardial effu-
sions due to connective tissue disorders (Table I) had
been diagnosed with rheumatoid arthritis before the
onset of tamponade.

Tuberculosis was the cause of pericardial effusion in
1 patient. Ziehl-Neelsen staining of the pericardial
fluid sample showed acid-resistant bacteria.

Dressler syndrome was detected in 2 patients. In the
Ist of these patients, pericardial effusion occurred 2
months after an anterior myocardial infarction, and
in the 2nd it occurred 2 months after an inferior myo-
cardial infarction.

In 1 patient, the pericardial effusion was due to pu-
rulent pericarditis, and methicillin-sensitive Szaphylo-
coccus aureus was grown in the culture. The case was
treated by intravenous sulbactam plus ampicillin (1.5
g, 4 X per day).

Pericardial effusion and tamponade due to blunt
chest trauma was established in 1 patient. Ten days
after the injury, he was transported from another hos-
pital for progressive dyspnea. Because of concomitant
adult respiratory distress syndrome (ARDS), a percu-
taneous drainage method was selected for this patient.

We could not identify the specific cause of pericar-
dial effusion in 10 of the patients (20%).

Hospital Mortality

Two patients died in the hospital. The patient with
pericardial tamponade that developed after blunt
chest trauma died of ARDS on the 4th day after suc-
cessful pericardiocentesis. Another patient died 7 days
after pericardiocentesis because of multiple-system
organ failure (ARDS, renal failure, and disseminated
intravascular coagulopathy).

Results of Long-Term Follow-Up

Follow-up ranged from 3 months to 3 years (mean,
18 £ 9 months). During the follow-up period, symp-
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tomatic recurrence of pericardial effusion occurred in
2 patients with idiopathic pericardial effusion and in
1 patient with rheumatoid arthritis. Surgical peri-
cardiectomy was required in these patients. A 2nd
pericardiocentesis procedure was required in 2 pa-
tients with malignant disease. Nine patients with
pericardial tamponade due to malignant metastatic
disease died within 3 months of presenting with tam-
ponade.

Discussion

Causal Evaluation of Large Pericardial
Effusions and Tamponade

In most of our patients, it was possible to identify an
underlying condition or disease as the cause of the ef-
fusion. An apparent underlying illness (metastatic ma-
lignant disease, chronic renal failure, rheumatoid
arthritis) was known in 24 patients (48%), at the time
of their presentation with tamponade. In addition, in
11 patients (22%), clinical, serologic, cytologic, and
radiologic investigation suggested the cause: newly
diagnosed malignant disease, systemic lupus erythe-
matosus, Dressler syndrome, chest trauma, tuberculo-
sis, and purulent pericarditis). A recent history of
respiratory infection together with signs of inflam-
mation (exudative effusion), responsiveness to anti-
inflammatory drug therapy, and no recurrence at fol-
low-up led us to a diagnosis of probable viral peri-
carditis in 5 patients (10%). These findings suggest
that initial assessment with clinical, serologic, and ra-
diologic investigation, followed by careful monitor-
ing, can enable the discovery of cause in most cases of
pericardial tamponade. In our series. a causal diagno-
sis was obtained by means of clinical assessment in
80% of patients. As in our series, Sagrista-Sauleda and
colleagues™ reported that, in many patients, pericar-
dial effusions were due to a known underlying disease
or condition; in patients without known underlying
diseases, signs of inflammation, the size of the effu-
sion, and the presence or absence of cardiac tampon-
ade can be helpful in establishing causation. The
origins of our patients’ pericardial infusion were simi-
lar to those found by Colombo’s group.' In their se-
ries, the most frequently encountered causal factors
were neoplastic diseases (36%), idiopathic pericarditis
(32%), and uremic pericarditis (20%).

Idiopathic Pericardial Effusions and

the Requirement of Tissue Biopsy

In cases in which the causal diagnosis of pericardial ef-
fusion cannot be established by radiodiagnostic and
biochemical means, there remains considerable dif-
ficulty in diagnosis. These effusions are said to be id-
iopathic, and 10 patients (20%) in our series had
idiopathic pericardial effusions. During follow-up, 5
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of these patients had no recurrence. These patients are
still asymptomatic and under close observation. One
patient with idiopathic pericardial effusion died dur-
ing hospitalization as a consequence of multiple-sys-
tem organ failure.

Two of the patients with idiopathic pericardial effu-
sion underwent pericardiectomy for recurrence of ef-
fusion. Pathologic examination of pericardial material
revealed fibrinous pericarditis, which described a con-
dition but did not yield a specific causal diagnosis. In
another 2 patients—whom we determined by tho-
racic computed tomography to have multiple medias-
tinal lymphadenopathy—surgical intervention was
performed to obtain mediastinal and pericardial tissue
biopsy specimens. Pathologic examination revealed
nonspecific lymphadenitis and fibrinous pericarditis.
In all 4 patients (8%) who were evaluated by surgical
procedures, the interventions could not contribute to
establish causal diagnosis. These findings suggest that
pericardial tissue biopsy is not essential during the
acute tamponade phase and should be performed only
if effusion recurs and if the specific cause cannot be
determined by clinical and laboratory investigations.

Reducing the Risk of Pericardiocentesis
Percutaneous pericardiocentesis carries the risk of car-
diac and coronary laceration, pneumothorax, liver
trauma, and death.” The efficacy and safety of echo-
cardiographically guided puncture and catheter-based
percutaneous drainage of the pericardium was con-
firmed again with this series. Our complication rate
will become more realistic as our number of cases in-
creases. In the meanwhile, we have similar reports
from other investigators, to the effect that their com-
plication rates for echocardiographically guided per-
cutaneous pericardiocentesis fall within an acceptable
range.”"

Hospital Mortality

The fact is that early decompression must be obtained
in patients with cardiac tamponade, or their long-
term prognosis is worsened." In our series, 2 patients
died. One of these deaths was due to cardiac tampon-
ade after blunt chest trauma; the patient was referred
to our hospital 7 days after the injury. Surgical explo-
ration is the Ist choice in the diagnostic evaluation
and treatment of traumatic pericardial effusions.
However, in this case, we performed catheter-based
pericardiocentesis because of the concomitant ARDS.
Despite successful cardiac decompression, the patient
died of ARDS 4 days after the procedure. The other
patient who died was in group with idiopathic peri-
cardial effusion. This patient had been evaluated and
treated in another hospital for progressive dyspnea
and was referred to our hospital because of dyspnea,
renal failure, and disseminated intravascular coagu-
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lopathy. This patient died due to multiple-system
organ failure, although pericardiocentesis had been
successful. These 2 cases suggest, as did the report of
Larose and associates," that long delays in treatment
are not suitable for patients with pericardial tampon-

ade.

Specific Causation

In all 11 patients with known malignant pericardial
effusions, we found widespread pulmonary, pleural,
and mediastinal metastasis. Furthermore, in 2 patients
in this group, pericardial effusions formed while the
patients were receiving mediastinal radiotherapy. In 2
patients with malignant pericardial effusions, initial
drainage achieved clinical relief, but recurrent pericar-
dial effusions and tamponade developed during fol-
low-up, so a 2nd pericardiocentesis was required. Our
9 patients who did not receive mediastinal radiothera-
py before development of cardiac tamponade were all
dead within 3 months of the intervention. In addi-
tion, 2 cancer patients who experienced pericardial
tamponade during mediastinal radiotherapy died 3
and 6 months after their procedures. This high mor-
tality rate among our cancer patients with pericardial
effusion is primarily related to the poor prognosis of
malignant disease.” Because of the poor long-term
prospect of survival in these patients and their physi-
cal debilitation as a consequence both of the primary
disease and of ongoing chemotherapy and radiothera-
py, we believe that pigtail catheter drainage is prefer-
able to surgical intervention.

The prevalence of malignant disorders in patients
whose Ist clinical manifestation is pericardial tampon-
ade is unknown.” In our 4 patients whose Ist clinical
manifestation upon hospitalization was cardiac tam-
ponade, we diagnosed the malignancy after pericar-
diocentesis. In 1 of these patients, we determined the
histocytologic findings (from examination of the peri-
cardial fluid) to be consistent with adenocarcinoma.
In this patient, biopsy of a right supraclavicular lymph
node specimen had confirmed the adenocarcinoma
diagnosis, but no primary focus could be defined. The
patient was treated with chemotherapy and mediasti-
nal radiotherapy. Balghith and coworkers reported a
similar case.” In another patient, we established a di-
agnosis of ovarian carcinoma and peritoneal carcino-
matosis; she was treated by surgery and adjuvant
chemotherapy. The 3rd patient was diagnosed with a
metastatic malignant epithelial tumor of unknown
origin and was treated with systemic chemotherapy.
In the last patient, we found diffuse metastatic malig-
nant disease with bronchopleural fistula and empye-
ma; he died 14 days after the drainage procedure.

Uremic pericardial effusion is an expected compli-
cation in the course of chronic renal failure. In our
series, 11 patients with known chronic renal failure
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presented with overt hypotension and tachycardia
during their dialysis sessions, which suggested peri-
cardial tamponade. All these patients had success-
ful pericardiocentesis and drainage, which yielded
hemorrhagic pericardial fluid attributable to a coagu-
lopathic state of uremic disease. In follow-up, the fre-
quency of dialysis sessions was increased, and no
patient developed recurrent effusion. We consider per-
cutaneous catheter drainage to be an effective treat-
ment for uremic pericardial effusions and tamponade.

In connective tissue diseases, clinically insignificant
pericardial effusion is common but pericardial tam-
ponade is rare.””” We established the diagnosis of sys-
temic lupus erythematosus in 2 patients whose 1st
presenting symptom was cardiac tamponade. Some
cases in which cardiac tamponade was the 1st present-
ing manifestation of the disease have been reported in
the literature.”* Pericardial tamponade developed in
2 of our patients while they were in follow-up for
rheumatoid arthritis. Both of these patients were
treated by increasing their dosage of systemic corti-
costeroids and intrapericardial steroids (by injection),
after successful pericardial drainage. However, 1 of the
2 patients had a recurrent massive pericardial effusion
after 2 months and required a 2nd pericardiocentesis-
and-drainage procedure.

Dressler syndrome can cause pleural and pericardial
effusions, but cardiac tamponade is an unusual result.
Dressler syndrome is generally reported in patients
with extensive myocardial infarctions who did not re-
ceive thrombolytic therapy.” In our series, 1 patient
developed pericardial tamponade 2 months after an-
terior myocardial infarction, and the other developed
tamponade 2 months after an inferior myocardial in-
farction. Neither of these patients received throm-
bolytic therapy during the acute phase of infarction.
This suggests that pericardial tamponade should be
kept in mind as a rare but serious late complication of
myocardial infarction, especially in patients who have
not received thrombolytic agents.

Although tuberculosis is rare in developed coun-
tries, it remains, in developing countries, one of the
most important causes of pericardial effusion and
should be investigated and excluded in each patient.
In our series, we found tuberculosis in only 1 patient,
by the presence of acid-resistant bacteria in the peri-
cardial fluid specimen.

Conclusion

Findings in our series of 50 patients with large peri-
cardial effusions and cardiac tamponade indicate that
1) the placement of an indwelling pericardial catheter,
guided by 2-dimensional echocardiography, is safe
and effective for initial treatment; 2) the most com-
mon causes in a multidisciplinary hospital practice are
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neoplastic pericarditis and uremic pericarditis; 3) ini-
tial assessment with clinical, serologic, and radiologic
investigation and careful follow-up can in most cases
yield a causal diagnosis; 4) the prognosis depends
chiefly upon the patient’s underlying disease; and
5) a pericardial tissue biopsy is not essential in the ini-
tial evaluation of patients. We think that the combi-
nation of echocardiographically guided percutaneous
pericardial puncture and fluoroscopically guided pig-
tail catheter placement is a safe and sufficient treat-
ment for patients with large pericardial effusions and
cardiac tamponade. For these reasons, such treatment
should be considered for initial therapy, and preferred
over acute surgical intervention. We also think that
the taking of a pericardial tissue specimen for patho-
logic examination should be considered only in pa-
tients with recurrence of an effusion, the cause of
which cannot be determined by other investigative
means.
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